Summary of | CCR Source Work G oup Meeting
Septenber 1, 1998
Reci procating I nternal Conbustion Engi nes W5 Meeti ng

Pur pose
The main objectives of the neeting were the foll ow ng:

. Reach consensus on submtting the W5 C osure |tens,

i ncl udi ng:

*Rich Burn Engine Definition Wite Paper

*Em ssi ons Dat abase Wi te Paper

*Landfill/ D gester Gas Above the Fl oor MACT White Paper
. Reach consensus on submtting W Work in Progress Itens,

i ncl udi ng:

*Pol l ution Prevention White Paper

*New Source MACT Wite Paper

*Definitions

*Cat al yst Control Costs

1. Locati on and Date

The neeting was organi zed by the Environnental Protection
Agency (EPA) and was held at the Days Inn in Research Triangle
Park, North Carolina. The neeting took place on Septenber 1,
1998.

[11. Attendees

Meeting attendees included representatives of the OAQPS
Em ssion Standards Division, industry, trade associ ations,
universities, and state and | ocal agencies. A conplete list of
attendees, with their affiliations, is included as Attachnent I.

V. Summary of Meeting

The neeting consisted of discussions between W5 nenbers on
sel ected issues which are listed below. The order of the neeting
foll owed the agenda provided in Attachnent 11. A bullet point

summary of the neeting is presented as Attachnent [11.

The topics of discussion included the foll ow ng:



“Rich Burn Engine” Definition Wite Paper

Em ssi ons Dat abase Wi te Paper

Landfill/ D gester Gas Above the Fl oor MACT White Paper
Pol | uti on Prevention Wite Paper

Definitions

Cat al yst Control Costs

New Source MACT White Paper

“Rich Burn Engine” Definition Wite Paper

Li nda Coerr and Sam C owney provi ded copies of an “August

31, 1998 - Alternative Proposal for Rich Burn White Paper”
docunent for the WG  Copies of this docunent nay be
obt ai ned by contacting Jennifer Snyder at 919-954-0033.

Jim McDonal d of Mratech Corporation joined the group for
the discussion. Jimindicated that engines nust be able to
operate with less than 0.5% oxygen in the exhaust to use
NSCR for NOx control. He indicated that for the majority of
engi nes that operate with an exhaust oxygen content of up to
4% an air to fuel ratio controller can be installed to
bring the oxygen content down to 0.5% and thus, NSCR can be
install ed and work properly, sinultaneously reducing NOx, CO
and HC. Jim suggested that in other cases, where engines
cannot be brought down to the 0.5% oxygen content in the
exhaust, NSCR theoretically will still work for the
reducti on of hydrocarbons. Jimstated that to date, he is
unaware of any NSCR installed for the purpose of just CO and
HC control. Jimindicated that this has not been done in

t he past because there have not been requirenents for HC
reduction, and the use of NSCR is nore expensive than
installing a CO catalyst, which would typically be installed
on these engi nes.

Sam Cl owney argued that in his experience, oxygen content

hi gher than 1% has burned up the catalysts, and in the “real
worl d,” using catalysts in this way is just not feasible.

In addition, for sone engines, an air to fuel ratio
controller cannot bring the oxygen exhaust content to the
required levels for NSCR to function properly.

One WG nmenber noted that to use NSCR for NOx control, the
engi nes nust be able to run reliably at 1% or |ess excess
oxygen. For nobst cases, an air-to-fuel ratio controller is
used to reliably operate the engines at this |evel.

Jim MDonald, Bill Passie and Bob Stachow cz confirmed Sam s
concerns regardi ng sone ol der nodel s of engines. They
indicated that old Ingersoll Rand units are probably sone
rich burn engines on which an air to fuel ratio controller



w Il not function as required for NSCR application for the
pur pose of NOx reduction.

Don Price brought up the point that air to fuel ratio
controllers should always be installed with NSCR, because
exhaust oxygen content is never as stable as it should be

wi thout them Conpliance is nmuch harder to achieve
continuously without the air to fuel ratio controllers. Jim
McDonal d estimated that 500 out of 800 NSCR s operate with
air to fuel controllers.

Ji m McDonal d al so pointed out that a catal yst manufacturer’s
definition of a rich burn engine is one that can achi eve an
exhaust oxygen content of less than 1% typically 0.5%

Thi s has been adopted because the application of NSCR wi ||
not work for NOx reduction for engines with an exhaust
oxygen content greater than 1%

Bill Passie stated that all new engi nes designed as rich
burns shoul d be NSCR-ready.

Don Price stated that the definition should be based on 4%
oxygen, since sone engines wll always be a problem There
will always be outliers. Mke Horowitz pointed out that the
regul ati on does not have to require NSCR on those engines
whi ch cannot achieve an air to fuel ratio less than 1%
oxygen. Mke's concern is that if the definition is based
on 1% then there will be many engines left out, which could
be regul ated in an achievable manner, i.e., with an air to
fuel ratio controller that would bring the oxygen content
down to <1%

Sam Cl owney suggested that the definition should throw a

w de enough loop to not mss any units that should be

i ncl uded, but the WG should not wite a rule that is
technol ogi cally unsound. Sam stated that the w der the
range, the nore likely there will be ones that cannot

achi eve the standard.

Bill Passie pointed out that Caterpillar defines rich burn
engi nes at <4% oxygen content in the exhaust.

Brahi m Ri chani passed out a copy of Waukesha’'s sketches of
control devices. This is not avail able electronically, but
copi es may be requested from Brahimat 919-954-0033. He

poi nted out that the dual bed catal yst, which contains both
an oxidation and a reduction step, and does not require <1%
oxygen, seens ideal. Bob Stachowi cz rebutted that this was
an ol der technol ogy, which is on its way to becom ng

obsol ete, and does not work as well as its sketched out to
be. It requires the engine to burn extrenely rich in the
first stage, and then extra air is injected for the
oxidation step. The ratios do not need to be extrenely
preci se for the technol ogy to work.



Bryan Wl | son stated that dual bed catal ysts would not
qualify for MACT floor, since there are not as many units in
the existing population with those controls as units with
NSCR. However, dual bed catal ysts may be viable for above
the fl oor MACT.

Ed Torres proposed a definition which included the concept
of oxygen content <4% AND conpati ble with NSCR technol ogy.
This is because it is highly likely that a NOx requirenent
will also have to be net.

Don Price stated that the rule should be nore inclusive
rather than | ess, because there is always mass circunvention
of the rule. The rule cannot be based on NSCR technol ogy,
because only 20% of the current popul ation currently
operates these. There should be alternatives to NSCR M ke
Horowitz argued that Ed’s definition does not cover those
“rich burns” that can still use oxidation catalysts.

Jim McDonal d stated that he could not think of a reason why
SCR woul d not work chemcally with oxygen contents bel ow 7%
but that he had no experience with SCR on such engines. Jim
surm sed that this is due to high costs associated wth SCR
and a three way catal yst woul d acconplish NOx reduction for

| esser cost. For |ean burn engines, Jimnoted that SCR s
are often if not always used in conjunction with CO

catal ysts because of the amonia slip.

Bob Stachowi cz stated that the MACT floor for four stroke
rich burn natural gas fired engi nes perhaps should have been
based on “catal ytic reduction” or “catalytic control” rather
than “NSCR.” Mke MIliet pointed out that it was verified
by state regulators that “catalytic reduction” on “rich burn
engi nes” were NSCR

Brahi m Ri chani brought up the point of conpliance; if the
engine is classified by its oxygen content, and not by the
manuf acturer’s original classification of the engine, then
wi |l continuous em ssions nonitoring be required?
Sam Cl owney stated that regulations were already in effect
that required rich burn engines to run | ean for NO
reduction. These engines cannot remain classified “rich”
since they are operating | ean of stoichionetry.

Consensus on this docunent was not reached at this neeting.
It was decided that Linda Coerr would revise the draft based
on the discussion, and would e-mail it out on Wdnesday,
Septenber 2, so that it could be discussed in a norning

t el econference on Thursday, Septenber 3.

Em ssi ons Dat abase Wi te Paper

Li nda Coerr and Sam C owney provided a revised draft of the
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Em ssi ons Dat abase White Paper to the Wa Copies of this
docunent may be obtai ned by contacting Jennifer Snyder at
919- 954- 0033.

It was decided that a table would be added in conjunction
with Table 3, to make it clear which pollutant em ssion
estimates were nmade sol ely on non-detects and which ones
were made with a m xture of detects and non-detects.

QG her mnor revisions were made to the draft. It was
deci ded that this docunent, once revised based on the
comments made during this neeting, would be sent as a
closure itemfromthe RICE Wcto the CC, to be submtted to
EPA.

Landfill/ D gester Gas Above the Fl oor MACT White Paper

The draft of the Landfill/Di gester Gas Above the Floor MACT
Wi te Paper was discussed by the Wa M nor revisions were
made to the draft. |t was decided that this document, once
revi sed based on W comments, would be sent as a cl osure
itemfromthe RRCE Wcto the CC, to be subnmtted to EPA

Pol | uti on Prevention Wite Paper

The draft of the Pollution Prevention Wite Paper was

di scussed by the Wa M nor revisions were nade to the
draft. It was decided that this docunent, once revised
based on WG coments, would be sent as a work in progress
itemfromthe RRCE Wsto the CC, to be submtted to EPA

Definitions

The draft definitions were discussed by the W It was

deci ded that the format woul d change to reduce the nunber of
sections to two, for the final submttal to the CC. The
first section,“Definitions on Wich Consensus WAs Reached,”
will remain wwth mnor changes. M ke Horowitz revised the
definition of “stationary engi ne” based on that of “non-road
engine,” from40 CFR 89.2. “Definitions on which Consensus
Coul d Not Be Reached” will now be section 2, and the
“suggested definitions” wll be renoved. Coments by WG
menbers will remain in this section of the draft.

It was decided that this docunent, once revised, wll be
sent to the CCto be submtted to EPA as a work in progress.



Cat al yst Control Costs

M nor changes were made to the Catal yst Control Cost Paper
during the discussion. There was consensus on submtting
this paper to the CCto be forwarded to EPA as a work in
progress, contingent on the WG s suggest ed changes.

Al pha-Gamma wi || nmake those changes and resend the file to
the WG before the Thursday Septenber 3 Tel econference.

New Source MACT Wite Paper

Next

The draft of the New Source MACT White Paper was di scussed
by the Wa. M nor revisions were made to the draft. It was
deci ded that this docunent, once revised based on WG
comments, would be sent as a work in progress itemfromthe
RICE Wcto the CC, to be submtted to EPA

Meeting |ssues

The next neeting wll be held by tel econference on Thursday,
Septenber 3, 1998. The call-in nunber is 919-541-4485. This
meeting is scheduled from1l1ll am to 2 p.m The main topic
of discussion will be the Rich Burn Engi ne Wite Paper.

Li nda Coerr and Al pha-Ganma will prepare presentations for
the Cosure and Wrk in Progress Itenms to be presented at
the CC. A teleconference will be held during the week of
Septenber 7 to discuss the presentations. It was decided
that Sam C owney will present the Cosure Itens, and Don
Dowdal I wi Il present the Wirks in Progress.

These m nutes represent an accurate description of matters

di scussed and concl usi ons reached and include a copy of al
reports received, issued or approved at the Septenber 1, 1998
nmeeti ng of the Reciprocating Internal Conbustion Engi nes WG
Amanda Agnew
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AGENDA FOR THE SEPTEMBER 1, 1998 RI CE WG MEETI NG



8:00- 8:15

8:15-9:30

9:30 - 10:00

10:00 - 10:15

10:15- 11:30

11:30 - 12:00

12:00 - 12:30

12:30- 1:30

1:30 - 2:00

2:00-2:15

2:15-3:00

3:00-3:15

3:15

Tentative Agenda
Reciprocating I nternal Combustion Engine Work Group
September 1, 1998 Work Group Meeting
Research Triangle Park, NC

Welcome, Meeting Goals and Agenda Review (A. Agnew and J. Connery)

MEETING GOALS:
1. Discuss WG's Closure Items
a) “Rich Burn Engine’ Definition White Paper
b) Emissions Database White Paper
¢) Landfill/Digester Gas Above the Floor MACT White Paper
2. Discuss WG's Work in Progress Items
a) Pollution Prevention White Paper
b) Definitions
c) Cost of Control Catalysts

“Rich Burn Engine’ Definition White Paper - Sam Clowney
(Last draft dated August 27, 1998)

Emissions Database White Paper - Sam Clowney
(Last draft dated August 24, 1998)

BREAK

Landfill Gas/ Digester Gas Above the Floor MACT White Paper - Ed Torres
(Last draft dated August 27, 1998)

Pollution Prevention White Paper - Don Dowdall
(Last draft dated August 27, 1998)

BREAK and WORKING LUNCH

Definitions - EPA
(Last draft August 27, 1998)

Cost of Catalyst Control - EPA
(Copieswill be provided at the meeting)

BREAK

New Source MACT White Paper - Don Dowdall
(Last draft dated August 27, 1998)

Flash Minutes - EPA

ADJOURN
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BULLET PO NT SUMVARY



Summary of ICCR Source Work Group Meeting, September 1, 1998
Internal Combustion EnginesWork Group M eeting
DaysInn, Research Triangle Park, NC

Decisions/Discussion

» Consensus on the following White Papers as Closure Items, contingent on discussed changes:
*Landfill Gas and Digester Gas
* Emissions Database White Paper.
» Consensus on the following White Papers as Works in Progress, contingent on discussed
changes:
*Pollution Prevention
*Definitions
*Catalyst Control Costs
*New Source MACT.

Next Meeting

» The next meeting will be held by teleconference on Thursday, September 3, from 11 am. to 2
p.m. EST. The main topic of discussion will be the Rich Burn Engine White Paper. The call-
in number is 919-541-4485.

Action Items

 RICEWG: Commentson Rich Burn Engine White Paper by COB Wednesday to Linda
Coerr, AGTI and EPA, including alternate text or specific changes requested.

» Alpha-Gamma: Correct Definitions White Paper, e-mail to RICE WG.

e AlphaGamma Correct Catalyst Control Costs White Paper, e-mail to RICE WG.

e Alpha-Gamma: E-mail docket number to RICE WG and upload the Docket Index on the
TTN.

* Alpha-Gammaand Linda Coerr: Prepare CC Presentations for September 15-16 CC Meeting.

e LindaCoerr: Correct Emissions Database White Paper, e-mail to RICE WG.

» Don Dowdall: Correct Pollution Prevention White Paper, e-mail to RICE WG.

* AmandaAgnew: Set up teleconference regarding the CC Presentation for the week of
September 7. Will include Alpha-Gamma, Linda Coerr, Sam Clowney, Don Dowdall, Ed
Torres, and Mike Horowitz.

» Amanda Agnew: Check on changing language from “co-funding” to “leveraging resources.”
Use language from the ICCR Document.

» Bill Waker and Don Dowdall: Revise New Source MACT White Paper, e-mail to RICE WG.

e EdTorres: Correct Landfill Gas and Digester Gas White Paper, e-mail to RICE WG.



